|  ACTUATI NG DEVI CE W TH SENSOR FOR CONTROLLI NG MOVEMENT OF GATES' The
present invention relates to a device and an actuator for 5 noving gates.
In the prior art hydraulic actuators for gates are known conprising two
opposite actuating cylinders that are axially aligned and oppositely
protruding froma central body that is provided with an output pinion that
is 10 controlled by the cylinders. Thesge types of actuators are in general
intended to be buried in a suitable recess at a hinging of the gate to be
noved so that the power output can connect suitably to the gate. Such
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fluid upon command froma control device reached by the opening and cl osing
commands of*t#e gate. In order to identify and maintain the arrest points
or deceleration ranp start, auxiliary devices are generally 20 used, such
as electric swtches suitably arranged for being actuated by the passage of
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to position Just such auxilTiary el ements correct er, safety
agai nsts criishimg dstoften required that enables slow ng or 25 janmm ng of the
gate to be detected and stops the novenent thereof. This entails
i nt roduci ngnother palxid i ary Hedireedict hatt @te ot feASyatespeid i knowand
manage. Everything has to be conpletely reliable and nust therefore
comprising two opposite actuating. cylinders that are
axially aligned and oppositely protruding from a central
body that is provided with an output pinion that is
10 controlled by the cylinders. These types of actuators are
in general intended to be buried in a suitable recess at a
hinging of the gate to be moved so that the power output
can connect suitably to the gate.
Such actuators are completed with an electric pump that
15 provides pregsurized fluid upon command from a control
device reached by the opening and closing commands of the
gate.
In order to identify and maintain the arrest peoints or
deceleration ramp start, auxiliary devices are generally
20  used, such as electric switches suitably arranged for being
actuated by the passage of the gate or of some movement-
transmitting element. This makes it necessary to position
and adjust such auxiliary elements correctly. Further, safety
against crushing is often required that enables slowing or
25 jamming of the gate to be detected and stops the movement
thereof. This entails introducing other auxiliary devices
that are not easy to position and manage.

Everything has to be completely reliable and must therefore

be affected as little as possible by play in the drive or



be affected as little as possible by play in the drive or 2 by factors
external to the drive. It is also desired that in the event of malfunction
of the auxiliary detecting devices they should be replaced rapidly and
easily, further mnimzing the operations for adjusting 5 the new devi ce.
The solutions provided by the prior art do not entirely neet these needs.
The general object of the present inven&ion is torenmedy the aforesaid
drawbacks by providing a gate-novenent “actuating device that enables
preci se detection and control 10 of the novenent of the gate to be achieved
W t hout t hieyneedtoforeauxirhaaryodeNec@siven view of this object it was

deci ded to nake, according to the invention, a device for noving a gate
conpri si nglanisasiaat descorpr itdiang iim tthe revems opposdl Euact iani aof the
cylinders that_are axially_ aligned and protrudin oppositely froma central
body that #4*btbsFdedeithing devipes pirayophebhvnhtctcbyachd EyPiAders,
characteri zed i the,glnlon there is associated a detecting
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of the Jnnoxalhys qRLLBEIPLRS 9o11RqcRLesEl, slvenll Al and 102 advaplages

t hereof” ovér 'the prror art clearer, the "help attached draw ngs
a possi bl engpbedi Bt aRRLY| AB=s8ChecfEiNciples wi |l be discl osed bel ow by

way of example. In 25 the drawmngs: - figure 1 is a schenmatic perspective
view of anThst yahefral object of the present invention is to remedy
the aforesaid drawbacks by providing a gate-movement
actuating device that enables precise detection and control

10  of the movement of the gate to be achieved without the need
for auxiliary devices.

In view of this object it wasg decided to make, according to
the invention, a device for moving a gate comprising an
actuator comprising 1in turn two opposite actuating

15 cylinders that are axially aligned and protruding
oppositely from a central body that is provided with an
output pinion commanded by the cylinders, characterized in
that with the pinion there is associated a detecting
encoder for detecting pinion movement.

20 In order to make the explanation of the innovative
principles o©of the present invention and the advantages
therecf over the prior art clearer, with the help of the
attached drawings a posgsible embodiment applying such
principles will be disclosed below by way of example. In

25 the drawings:

- figure 1 is a schematic perspective view of an actuator
made according to the principles of the present invention;

- figure 2 is an exploded partial view of a detail of the

actuator in figure 1;



made according to the principles of the present invention; - figure 2 is an
expl oded partial view of a detail of the actuator in figure 1; 3 - figure
3 is a schematic view of a device according to the invention and conpri sing
the actuator in figure 1. Wth reference to the figures, in figure 1 there
is showmn a hydraulic actuator for gates, indicated generally with 10, 5
whi ch conprises two opposite actuating ¢ylinders 11, 12 that are axially

al i gned and oppositely protruding froma central body 13. Fromthe central
body 13 an output pinion 14 protrudes above that is rotated in both

di recti ons- byighyeraul é ca cythadet ¢ atcordi ng devaceeghanirdimgi nogeheral a
10 rack nmechanism which is not further shown or disclosed here, as it is
wel | knownlBYRPea’t | §n¢ naePEbF tnByt hoset uaker | & fHJure hrt. The actuator
i s general] uried in a suitable recess to havg t he pinion
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t he ki nematic novenent commanded by the two cylinders. In the case in
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14 protrudes above that is rotated 1in both directions by
hydraulic cylinders, according to a mechanism, in general a

10 rack mechanism, which 1is not Zfurther shown or disclosed
here, ag it is well kneown and easily imaginable by those
skilled in the art. The actuator is generally intended to
be buried in a suitable recess to have the pinion connected
suitably to the gate to be moved.

15 An encoder 15 i1s associated with the pinion, which encoder
15 directly detects pinion movement to emit position
gignals through an electric cable 16.

In figure 2 there is shown an exploded view of the zone of
the encoder around the pinion. As can be sgeen in the

20 figure, the pinion traverses a closing cover 17 of the seat
thereof in the body 13 and in which the pinion ends with
the connection to the kinematic movement commanded by the
two cylinders. In the case in point, the pinion has, for
example, a gear 18 connecting to a rack, which is not

25 shown, moved by the hydraulic cylinders.

In the embodiment shown, the encoder comprises a disc 19
splined on the pinion by mweans of teeth 20 that make the
disc 19 integral therewith during rotation. The disc is

received in a suitable shell 21, tightened on the cover 17




25 shown, noved by the hydraulic cylinders. In the enbodi nent shown, the
encoder conprises a disc 19 splined on the pinion by neans of teeth 20 that
make the disc 19 integral therewith during rotation. The disc is received
in a suitable shell 21, tightened on the cover 17 4 and in turn cl osed
above by a cover 22. The encoder conprises sensor neans 23 for detecting
the rotation of the disc 19. The nature of the sensor neans w |l depend on
the technology used for detecting the rotation of the disc 19. 5 In the
preferred enbodi nent, the encoder is of the magnetic type, as the disc is
sui tably magdetizedwand tdlessehsaboveeahg ase detect gy mEwes kacodetrecting
variations in the magnetic field produced by the rotation of the disc. The
di sc may heveraipesi phesgrpmeghded3wioh datfatingethe24otadivheofasbage of
whi ch has bheen detected by the sensor neans. |In the case of a magnetic
sensor thett&et h%ar dhfagRétitte @t thia st ersang nel bbr dprerg ef £he disc

Cueh g5 {0 RARECHRSY 1 8P R ro RSP S, TR AT Gt oot TRoRt Rl § e
as_to-aRE"af: _ tetbct s the
magi nabl ¢ By PROSECER T aae ROtREeRr( A8 SRPTOrFI U8t Pht bci NPBEIE 2. he

shel | 21 haspan Qi efneCRURId NsSedl tap1hatiAldyi 00 heepvahl yseauBki ng the
20 sensor neans, which are advantageously housed within a plug-shaped
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peri phery of the disc when the head
magnetic field produced by the rotation of the disc.
The disc may have a periphery provided with radial teeth 24
10 the passage of which has been detected by the sensor means.
In the case of a magnetic sensor the teeth are magnetized.
Alternatively, the periphery ¢f the disc may be smooth or
be otherwise shaped.
The sensor means are advantageously such as to make an
15 incremental encoder that can detect not only the amount of
the pinion movement but also the movement direction, as
eagily imaginable by those skilled in the art.
As well illustrated in figure 2, the shell 21 has an outer
coupling seat 25 laterally for zremovably coupling the
20 sensor means, which are advantageously housed within a
plug-shaped enclosure 26, near the head end thereof, to
face one another at the periphery of the disc when the head
of the enclosure 26 is coupled with the seat 25.
In order to maintain the plug 26 in position in the seat;
25 between the plug and seat there is the mutual locking means
that is snappably removable. Advantageously, such locking
means comprises an elastic tongue 27 that couples with a
corresponding tooth 28. The tooth can be the first on the

enclosure and the tongue can be on the seat or vice versa.




of the enclosure 26 is coupled with the seat 25. In order to maintain the
plug 26 in position in the seat, 25 between the plug and seat there is the
mut ual | ocki ng nmeans that is snappably renovabl e. Advantageously, such

| ocki ng neans conprises an el astic tongue 27 that couples with a
correspondi ng tooth 28. The tooth can be the first on the enclosure and the
tongue can be on the seat or vice versa In the event of a sensor fault
renoving and replacing the sensor is t%us fast and easy. In figure 3 the
device, indicated generally with 30, for noving a gate, conprising the
actuat or 1Dni shshewentb thematnealk| fauThe reéevivdecc carpt | seslachydr abki ¢ punp
31 with an electric driving notor 32 and which supplies said actuating
cyl i nders 33nsap it hhppufdst TARG eee¥irs with a per se known hydraulic

circuit 36, prqvided sui tabl e way val ves and check val ves so that
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It has been found to be advantageous for the punp notor to be a
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t hrough feedback by the control device on the
per se known hydraulic circuit 36, provided with suitable
one-way valves and check wvalves so that depending on the
10 motor rotation direction one cylinder is supplied and the
other is discharged or vice wversa. The fluid is taken from
a suitable tank 33.
The pump motor 1s electrically commanded by an electronic
control device 34 that receives posgsition information from
15  the encoder and other command information 35 (opening/closing,
arrest, etec). The control device can advantageously be a
system with a suitably programmed microcontroller. It has
been found to be advantageous for the pump motor to be a
direct-current motor {for example a 24 VDC motor) that is
20 commanded through feedback by the control device on the
basis of the position information received by the encoder.
Owing to this, the gate can be commanded with precise and
advantageous acceleration and deceleration ramps. The
direct-current motor can operate at higher rotation speeds
25 than alternating current moteor/pump units so that the
incidence of loss of volumetric load compared with total
efficiency is reduced.
Further, owing to the encoder, end and intermediate arrest

points can be set easily without the need for mechanical



basis of the position information received by the encoder. OmsMng to this,
the gate can be commanded with preci se and advantageous accel erati on and
decel eration ranps. The direct-current notor can operate at higher rotation
speeds 25 than alternating current notor/punp units so that the incidence
of loss of volunetric |oad conpared with total efficiency is reduced.
Further, ow ng to the encoder, end and ipnternediate arrest points can be
set easily without the need for nechanical 6 calibrations. In the event of
obstacles to novenent, the control device 34 can imedi ately detect the
fault condaiibnatasnshe Iposiite oaventomfatolont supps i éd byotdeentencober shows
directly without error the slowng or the 5 sudden stop of the p| ni on. At
this poi ntcPRtFelcl 8aviféw tie prelet iBBpdéasehdve dpdart r cdehedfaThe
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decel ersatigﬂdg@iqps,g&?bgflgﬁ@t bihegnand maintained with 15 precision and
repeatability wth the assistance of auxiliary devices. Further, with the
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is nore accurate. The readi ng precision of the encoder applied
reached.
The encoder applied directly to the outlet axis of the
automation enables the angular movement of automation to be
10 managed with precision by managing the arrest or
deceleration start points and the anti-crushing safety
functions.
The encoder in fact enables the arrest point or start of
the deceleration ramp to be identified and maintained with
15 precision and repeatability without the assistance of
auxiliary devices. Further, with the feedback provided the
performing of the angular movement of the automation is
more accurate. The reading precision of the encoder applied
directly to the outlet axis is not affected by errors or
20 intermediate clearance in the kinematics, favoring
precision and compliance with safety standards.
There is also great simplicity of use and facility of
installation, maintenance and repair. The encoder can be
administered by software that automatically manages both
75 the initial setting (for example with self-learning) and
maintaining the settings. The guick-connector conformation
enabies the encoder to be replaced or repaired very fast,
without the help of tools.

Owing to the principles of the invention, there is great



directly to the outlet axis is not affected by errors or 20 internedi ate
clearance in the kinematics, favoring precision and conpliance with safety
standards. There is also great sinplicity of use and facility of
instal lation, maintenance and repair. The encoder can be adm nistered by
software that automatically manages both 25 the initial setting (for exanple
with self-learning) and nmaintaining the settings. The qui ck-connector
conformati on enables the encoder to be replaced or repaired very fast,
wi thout the help of tools. Owing to the principles of the invention, there
is great 7flékekibitytyiof aastomatiobon driwimg. The s&ipbeeanchdheapapcontro
of the direct-current notor (which can be easily achieved by nodul ating the
suppl y vol £ageyohi f fideribddkest - cupseBhc mpdroenibihésht femoee sastabl e

ts to be obtained what ever _the dinensions

hydraulic pressure 5 for _requirene
and wei gh50§‘reYﬁ§ Bﬁétf@?d@galpasaﬂ?, SPHBI ¥ VS1&PE6/ t KetBosSPBPRFky b
opt i nmal genent, % e.start-up/decel erati.on.transients and
greater yggﬁgqu o] Eﬁ%s g%?gg%oﬁ%ﬁnégﬁﬁghSgé%gﬁgesQEXQﬁﬁﬂz %aPFSFﬁPFﬁg step
| S mor & | MeBeli ALgut PekORLOr Bbl B! BB AIRAGT ynCBLYES PRESALHKDAL hAT af¥anpl e,
by industry safefy standards. Naturally, the description given abové of an
enbodi ment weagpt ybagthBeghpgovative principles of the present invention 15
is provided only by way of exanple of such innovative principles and nust
not therefase derkeakdn , t othepret idealso the possibility of optimal
management of the gate start-up/deceleration transients,
and greater rapidity of installation inasmuch as the system
10 calibrating step is more immediate to conform to the impact
curveg prescribed, for example, by industry safety
standards.
Naturally, the description given above of an embodiment
applying the innovative principles of the present invention
15 1is provided only by way of example of such innovative
principles and must not therefore be taken to limit the
gcope of what is claimed herein. For example, although in
the preferred embodiment the encoder is of magnetic type,
ag 1t is not sensitive to dirt, an encoder of optical type
20 can be used and the disc 19 can thus be made as a phonic
wheel or the like, with the sensor wmeans formed by

photodiodes and phototransistors or eguivalent components,

as easily imaginable by those skilled in the art.



scope of what is clained herein. For exanple, although in the preferred
enbodi nent the encoder is of magnetic type, as it is not sensitive to dirt,
an encoder of optical type 20 can be used and the disc 19 can thus be nade
as a phonic wheel or the like, with the sensor neans fornmed by photodi odes
and phototransistors or equival ent conponents, as easily imaginable by
those skilled in the art. 8 CLAIMS 1. pevice for noving a gate conprising
an actuator (10) conprising in turn two opposite actuating cylinders (11,
12) 5 that are axially aligned and oppositely protruding froma central
body (13) that is provided with an oGLpdtSpi nion (14) controlled by the
cylinders, characterized in that wth the pinion there is associated a
detecting encoder (15) for detecting pinion novenent. 10 2. Device

accordi ng fo gﬁain11,fcharacterized iin that the . encoder conprise di sc
(19) spl i ned of@%&?plﬂFowgﬁﬁﬁgs%nggFemﬁﬂﬂ$ﬁﬁﬁ§n3o?ndéﬁéﬁgﬁﬁft§%8¥otation
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seat (25) of the sensor neans. 4. Device according to claim3, characterized
in that theensessobodpans 3()23)hat eigoptaivieikd nveclpl He- Shaped epLhoswr e

(26) with the sensor neans arranged at a head end thereof 20 to face one
anot her at (1he penitphérlydof by heehdi scyhhedetrhe dieachafetimedndhosunati s
coupled in said seat (25). . .
with the pinidon there is associated a detecting encoder
(15) for detecting pinion movement.

10 2. Device according to claim 1, characterized in that the
encoder compriges a disc ({(19) sgplined on the pinion and
gensor means (23) for detecting the rotation of the disc.
3. Device according to claim 2, characterized in that the
disc (19) is received in a shell (21) surrounding the base

15 of the protruding pinion, the shell having laterally a
removable outer coupling seat (25) of the sensor means.

4. Device according to claim 3, characterized in that the
gsensor meang (23) are contained in a plug-shaped enclosure
(26) with the sensor means arranged at a head end thereof

20 to face one another at the periphery of the disc when the
head of the enclosure is coupled in said geat (25).

5. Device according to c¢laim 4, characterized in that
between the enclosure and the seat there is mutual locking
means (27, 28) that is snappably removable.

25 6. Device according to claim 5, characterized in that the
removable locking means comprises an elastic tongue (27) on
the seat or on the enclosure and which couples with a

corresponding tooth (28) on the enclogure or on the geat.

7. Device according to claim 2, characterized in that the



5. Device according to claim4, characterized in that between the enclosure
and the seat there is nmutual |ocking neans (27, 28) that is snappably
renovabl e. 25 6. Device according to claimb5, characterized in that the
renmovabl e | ocki ng neans conprises an el astic tongue (27) on the seat. or on
t he encl osure and which couples with a corresponding tooth (28) on the
enclosure or on the seat. 7. Device acgording to claim2, characterized in
that the 9 disc has the periphery provided with radial teeth (24) the
passage of which has been detected by the sensor neans (23). 8. Device
accordi ng dis€l kagn Checharapheriz@doiiidelatvitthe raRiicaderedtsh of24 hechagneti c
type and conprises the 5 magneti zed di sc and the sensor neans that are

sui t abl e forssajst edt iwhg chth&éacobrespdatdenged dry dthieomsamsamgretrisc (RiBel. d
produced by the rotation of the disc. 9. Device according to claim]l,
charact eri&ed PeVitrta¢eorebnpr Fseslaimydr aghise asihey i Wi tHhah elhectric
driving 10 notor (32) a%d ich supplies said actuating cylinders with
fluid, they ot 6F bEitng El%ectPREAFTIF comfBRded™n BRATPT HFectFohs by an
electranic_control deyice (34) that receives paqsition informtjon_fromthe
encode?5 (1 é.)nitol.zfgvﬁg%%caéréér Elhﬁg SE6SE ai'm 9 %Elaartac i Jdg?e%i? hg?rt he 15
punp not or g4 I rech-.cu . nGonyERN : thr h ck he
cont rol dé%%%%@?%%§ gﬁmfhgbggéfggggaPﬁe po%??%%ﬁ ?#?o?a ?%gﬁéen$?¥% by the
encoder (l$}educed by the rotation of the disc.

9, Device according to claim 1, characterized in that it
comprises a hydraulic pump {(31) with an electric driving
10 motor (32) and which supplies said actuating cylinders with
fluid, the pump motor being electrically commanded in both
directiong by an electronic control device (34) that
receives position information from the encoder (15).
10. Device accoxding to claim ¢, characterized in that the
15 pump motor is a direct-current motor commanded through
feedback by the control device (34) on the basis of the

position information emitted by the encoder (15).



